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© A door closer comprises a damper having a 
body case 1 with an arm 4 fixed, to a door 37, and a 
rotational shaft 7 mounted in the body case 1 and 
having a pair of blades 10,10 disposed in a pair of 
chambers 9,9 filled with viscous liquid, the. blades 
10,10 having passages 11,11 formed with check 
valves 15,15. The rotary blades 10,10 are rotated 
together with the shaft 7 by a sub case 31 fixed to 
the door 37, via a sub arm 39 to coil a return spring 
30 upon opening the door 37. An intermediate plate 
28 is disposed between a stationary plate 27 fixed to 
the body case 1 and a movable plate 29 fixed to the 
sub case, the intermediate plate being rotatable 
through a set angle to coil the spring 30. A clutch 
mechanism comprises a plurality of rotary connec- 
tors 33 arranged circumferentially on the intermedi- 
ate plate 28 and spaced apart to align with a plurality 
of through holes in the plate 28. The rotary connec- 
tors 33 lock the intermediate plate 28 to the movable 
plate 29 until the spring 30 is fully wound whereupon 
the stationary plate 27 is locked to the intermediate 
plate to allow further, free opening of the door. 



FIG. 3 
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BACKGROUND OF THE INVENTION 
Field of the Invention 

This invention relates to a door closer adapted 
to gradually close a door by employing high poly- 
mer viscous liquid such as polyisobutyne, etc., 
other high viscosity liquid and a return spring, 
automatically closing the door by the accumulated 
recovering force of the spring and generating a 
braking force at the door by the resistance force of 
the high viscous liquid. 

Description of the Prior Art 

A conventional door closer which consists of a 
hydraulic cylinder provided in a body case of a 
laterally long shape, a piston telescopically inserted 
into the hydraulic cylinder through a return spring, 
a rack engraved on one sidewall of the piston, and 
a pinion rotatably supported to a pinion shaft to be 
engaged with the rack at one side of the cylinder is 
well known. 

In the door closer of the arrangement de- 
scribed above, the body case is fixed to the door, a 
link pivotally secured at one end thereof to be 
rotatable to the end of an arm fixed to the pinion 
shaft is provided at the other end thereof with a 
mounting bracket to be rotatable, and the mounting 
bracket is fixed to an upper frame. Thus, the door 
closer is mounted at the door. The piston is moved 
against the return spring by the pinion at the time 
of opening the door, and the door is automatically 
closed by the accumulated recovering force of the 
return spring at the time of closing the door. 

Cutout toothed portions are formed at the rack 
and the portion of the pinion in the door closer. 
Thus, the door becomes a free state in a range 
from a predetermined door opening angle to a door 
fully opening angle, and the door can be freely 
opened and closed, or locked. Further, the teeth of 
both ends of the rack and the pinion are engaged 
with each other to lock the door at a predetermined 
opening angle. 

However, in the door closer of the arrangement 
described above, the piston is power transmission 
means to be driven by the pinion meshed with the 
rack formed on one sidewall of the piston. There- 
fore, there arise various problems as will be de- 
scribed below. Bearings for rotatably supporting 
the pinion shaft to the body case are relatively 
early worn due to the thrust load of the pinion 
shaft. When power is transmitted to the piston 
through the rack of one side, a bending load is 
applied to the piston in its moving direction. Thus, 
the piston and the cylinder are feasibly irregularly 
worn. When the door is locked at a predetermined 
door opening angle or the lock of the door is 



released, an unpleasant vibration noise is gener- 
ated due to the forcible disengagement or engage- 
ment of both the end teeth of the rack and the 
pinion. Or, both the end teeth of the rack and the 

5 pinion are easily damaged due to the collision of 
the rack and the pinion when the door is abruptly 
opened or closed by a strong force or when the 
door is effected by strong wind in the closing 
direction at the locked position of a predetermined 

w door opening angle. 

SUMMARY OF THE INVENTION 

A primary object of the present invention is to 

is provide a door closer which can eliminate the prob- 
lems of the conventional door closer and can pro- 
vide a locking state of power accumulated at a 
return spring at a predetermined door opening an- 
gle and a freely stopping state in which a door can 

20 be manually opened or closed at a more opening 
angle than the predetermined door opening angle. 

Another object of the present invention is to 
provide a door closer which can render a door to 
become a locking state at a predetermined door 

25 opening angle in the door freely stopping range 
more than the power locking angle of the spring. 

Still another object of the present invention is 
to provide a door closer which can slowing and 
smoothly close the door by means of the recover- 

30 ing force of the spring and the resistance force of 
high viscous liquid with a simple mechanism. 

In order to achieve the above-described and 
other objects of the present invention, according to 
first aspect of the invention, there is provided a 

35 door closer comprising a damper having a body 
case including an arm fixed to a door, a rotational 
shaft supported at the center of said body case 
and formed in said body case, a pair of chambers 
filled with high viscous liquids communicating via 

40 the passages of said rotational shaft, a pair of 
rotary blades respectively having passages with 
check plates of said rotational shaft and internally 
mounted in said pair of chambers, said rotary 
blades being rotated together with a rotational shaft 

45 by a sub case fixed with a sub arm against a return 
spring at the time of opening the door, the door 
being automatically closed by the accumulated re- 
covering force of said spring at the time of closing 
the door, the door being effected by the resistance 

50 force of said high viscous liquid against the closing 
door, a stationary plate fixed to said body case 
disposed vertically in a stacked state by inserting 
the rotational shaft of said damper to the center 
thereof, an intermediate plate so engaged with said 
55 rotational shaft as to be rotatable at a predeter- 
mined angle against said return spring by said 
rotational shaft, a movable plate so engaged with 
said sub case as to be rotatable together with said 
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sub case, a plurality of rotary connectors respec- 
tively movably engaged with a plurality of through 
holes formed at an interval in a circumferential 
direction on the rotating circumferential line of said 
intermediate plate and having diameters larger than 
the thickness of said intermediate plate, and an 
angle clutch formed with recesses to be disen- 
gageably engaged with said rotary connectors cor- 
responding to said through holes of said rotary 
connectors at said stationary plate and said mov- 
able plate in such a manner that said movable 
plate and said intermediate plate can be locked 
within a range from a door closing position to a 
predetermined door opening angle, said movable 
plate is released from the lock to said intermediate 
plate by the rotation of said movable plate in the 
door opening direction by the rotation of said mov- 
able plate in the door opening direction at a pre- 
determined door opening angle in the range there- 
from up to the door fully opening angle, and said 
intermediate plate can be locked to said stationary 
plate. 

According to the second aspect of the embodi- 
ment of the invention, in addition to the arrange- 
ment of the first aspect of the embodiment of the 
invention, the plurality of door locking recesses to 
be respectively disengageably engaged with said 
rotary connectors are formed in depths shallower 
than those of said recesses of said movable plate 
corresponding to said recesses of said movable 
piate on the same circumferential line as that of 
said plurality of recesses of said movable plate at a 
wider door opening angle than a predetermined 
door opening angle at said movable plate so that 
said movable plate can be locked to said inter- 
mediate piate and said stationary ptate. 

Operation 

The external force by the door opening opera- 
tion is applied to the rotational shaft 7 as a rotary 
force in one direction of the rotational shaft thereby 
to rotate the rotational shaft and the rotary blades 
integral with the rotational shaft in one direction. 

At this time, the check valves 15 in the pas- 
sages of the rotary blades are opened by the flows 
of the high viscous liquids in the respective cham- 
bers, the high viscous fluids are fed to the opposite 
sides of the respective chambers, and fed from the 
high pressure chambers of both the chambers to 
the ether low pressure chambers through the pas- 
sages of the rotational shaft. 

Here, since part of the rotary connectors mov- 
ably engaged with the through holes of the inter- 
mediate plate is engaged with the recess of the 
movable plate so that both the plates are locked at 
the time of opening the door as described above, 
the movable plate 29 is rotated in one direction by 



the door opening force, and the intermediate plate 
28 is rotated together in the same direction. 

When the intermediate plate is rotated, the 
return spring latched at the ends to the intermedi- 

5 ate piate and the body case is rewound to generate 
power. As a result, the recovering force is accu- 
mulated at the return spring. Thus, the rotary con- 
nectors tend to be moved downward by the re- 
covering force of the return spring. 

70 Since the intermediate plate is so set as not to 

be rotated any further after the intermediate plate is 
rotated at a predetermined angle, when it is con- 
tinuously rotated in the same direction as the mov- 
able plate, the rotary connectors are disengaged 

75 from the recesses of the movable plate, moved to 
the stationary plate side, and engaged with the 
recesses of the stationary plate. Thus, the inter- 
mediate plate is locked to the stationary plate. 
Therefore, spring power becomes a locking 

20 state at this angle, and the movable plate becomes 
free. Consequently, the door becomes a freely 
stopping state. 

When the door becomes the freely stopping 
state as described above, the rotary connectors are 

25 applied by a force tending to move themselves 
upward. Thus, when the movable plate is continu- 
ously rotated in the same direction, the rotary con- 
nectors are engaged with the shallow door locking 
recesses of the movable plate, and the door is 

30 locked to a predetermined opening angle. 

At this time, the rotary connectors are engaged 
with the recesses of the stationary piate and the 
door locking recesses of the movable plate. 

Further, when the movable plate is rotated in 

35 the same direction, the rotary connectors are dis- 
engaged from the door locking recesses of the 
movable plate. Therefore, the movable plate be- 
comes free, and the door becomes the freely stop- 
ping state. 

40 More specifically, according to the first aspect 

of the embodiment of the invention, the spring 
power is locked at the predetermined door opening 
angle, and the door becomes the door freely stop- 
ping state at more door opening angle than the 

45 predetermined door opening angle. 

According to the second aspect of the embodi- 
ment of the invention, the door is locked at the 
further door opening angle from the spring power 
locking angle, and the door becomes the door 

so freely stopping state within the range from the door 
locking angle to the door fully opening angle and 
the range from the spring power locking angle. Of 
course, the door becomes a damper OFF mode in 
the whole range in the door opening direction. 

55 Then, the door becomes a damper ON mode 

in the range from the previous door opening angle 
to the spring power stopping state in the door 
closing direction. When the door is further closed, 
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the door becomes spring power OFF mode and 
damper OFF mode. Thus, the door is automatically 
started to close by the accumulated recovering 
force of the return spring, and slowly closed by the 
damper. 

On the other hand, the operation by the damp- 
er is caused by utilizing the resistance force gen- 
erated when the high viscous liquid is fed through 
the passage of the rotational shaft from the high 
pressure chamber to the other low pressure cham- 
ber of the chambers in the door closing direction. 

More specifically, when the rotational shaft is 
rotated in the door closing direction, the check 
valve is pushed by the high viscous liquid to close 
the passages of the rotary blades. 

Therefore, the high viscous liquid is fed from 
the high pressure chamber to the other low pres- 
sure chamber of the chambers through the pas- 
sages in the rotational shaft. The cross sectional 
area of the passage is set to that smaller than the 
passage holes of the rotary blades. Therefore, the 
resistance force by the high viscous liquid is gen- 
erated to operate as a damper force. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects as well as ad- 
vantageous features of the invention will become 
apparent from the following detailed description of 
the preferred embodiments taken in conjunction 
with the accompanying drawings. 

Fig. 1 is a longitudinal sectional view showing an 
embodiment of a door closer according to the 
present invention; 

Fig. 2 is a longitudinal sectional view taken 
along the line 11-11 as seen from arrows in Fig. 1; 
Fig. 3 is an exploded perspective view of the 
embodiment; 

Figs. 4(a), 4(b), 4(c) and 4(d) are explanatory 
views respectively showing a damper at the time 
of closed door, door opening, opened door and 
door closing in the embodiment of the door 
closer; 

Fig. 5 is a plan view showing the damper of the 
embodiment; 

Figs. 6(a). 6(b) and 6(c) are respectively ex- 
planatory views of an angle clutch at the time of 
closed door, a spring power lock and a door 
freely stopping state of the embodiment accord- 
ing to first aspect of the invention; 
Figs. 7(a). 7(b), 7(c) and 7(d) are respectively 
explanatory views of an angle clutch at the time 
of closed door, a spring power lock, a door 
freely stopping state, a spring power lock, a 
door locking state, a spring power lock and a 
door freely stopping state of the embodiment 
according to second aspect of the invention; 
Figs. 8(a). 8(b), 8(c) and 8(d) are longitudinal 



sectional views respectively showing the rela- 
tionship of the positions between a rotary con- 
nector and a recess in the states shown in Figs. 
7(a), 7(b), 7(c) and 7(d); 

5 Figs. 9(a) and 9(b) are explanatory views re- 
spectively showing a spring power locking an- 
gle, a door locking angle, a door freely stopping 
region, damper ON/OFF region of the door 
opening and closing directions; and 

w Fig. 10 is a plan view showing a using example 
of the door closer. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

15 

Embodiments of the present invention will now 
be described with reference to the accompanying 
drawings. 

First, a damper A will be described. 

20 As shown in Figs. 1 to 3, a body case 1 of a 

bottomed shape is concentrically and integrally 
formed with an outer cylinder 2 and an inner cyl- 
inder 3, and an arm 4 radially projects from one 
outside of the outer cylinder 3. 

25 A bearing 6 which is externally engaged with a 

threaded cylinder 5 erected from the center of the 
bottom of the inner cylinder 3 is fixed to the centra! 
position of the inner cylinder 3 in a non-rotating 
state. Further, a rotational shaft 7 is rotatably exter- 

30 naiiy mounted on the. bearing 6, and a pair of 
chambers 9 and 9 of substantially sector shape in 
plane are formed in the inner cylinder 3 by the 
rotational shaft 7 and projections 8 and 9 formed at 
the right and left sides of the inner cylinder 3 as 

35 shown in Figs. 4 and 5. 

A pair of rotary blades 10 and 10 are radially 
symmetrically projected on the rotational shaft 7, 
and rotatably internally mounted in the pair of 
chambers 9 and 9. 

40 As shown in Figs. 4 and 5, passages 1 1 and 1 1 

are respectively circumferentially passed through 
the pair of rotary blades 10 and 10 to communicate 
with high and low pressure chambers 9a and 9b of 
the chambers 9 and 9. Check valves 15 and 15 of 

45 spheres or roils, etc., are so movably inserted in 
long holes 13, 13 and 14, 14 passed through the 
rotary blades 10 and 10 and an outer shaft 12 
externally mounted on the rotational shaft 7 in 
communication with the passages 1 1 and 1 1 to 

so open the passages 1 1 and 1 1 by the flow of high 
viscous liquid contained in the inner cylinder 3 by 
the counterclockwise rotation in Figs. 4 and 5 of 
the rotational shaft 7 by the door opening operation 
as to open or close the passages 1 1 and 1 1 . 

55 The bearing 6 and the rotational shaft 7 are 

formed in cylindrical shape, a passage 16 for com- 
municating with the high pressure chambers 9a 
and 9a of both the chambers 9 and 9 and a 



EP 0 458 454 A1 



passage hole 17 for communicating with the low 
pressure chambers 9b and 9b are formed in a slit 
shape in the bearing 6 and the shaft 7. 

An adjusting screw 18 engaged from the bot- 
tom of the body case 1 with the threaded cylinder 
5 through an O-ring 21 is internally mounted 
through a regulating valve 19 and a regulating 
spring 20 in the bearing 6. The door is slowly 
closed by utilizing a damper force when the high 
viscous liquids in the high pressure chambers 9a 
and 9a are introduced from the passage 16 into the 
bearing 6 through a gap between the adjusting 
valve 19 and the bearing 6 to be discharged from 
the passage 1 7 into the low pressure chambers 9b 
and 9b at the time of closing the door. 

The damper force is regulated by varying the 
gap between the regulating valve 19 and the bear- 
ing 6 by vertically moving up or down the regulat- 
ing vale 19 by vertically threading the adjusting 
screw 18. 

Further, a plurality of rolling balls 22... are 
placed on the outer shaft 12, the rolling balls 22... 
are interposed between a shaft holding plate 12 
externally mounted on the rotational shaft 7 and the 
outer shaft 12, the shaft holding plate 23 is fixed to 
the body case 1 by a pin 24, and an O-ring 25 is 
further externally mounted on the rotational shaft 7, 
a cover 26 is engaged with the inner cylinder 3, 
and high viscous liquid is sealed in both the cham- 
bers 9 and 9, thereby constituting a damper A. 
Then, an angle clutch B will be described. 
As shown in Figs. 1 to 8, the rotational shaft 7 
projecting from the cover 28 upward is inserted 
into the central hole 27a of a stationary plate 27 
arranged on the inner cylinder 3, and recesses 
27b... provided at the peripheral edge thereof are 
respectively engaged with projections 3a,.. formed 
on the upper end of the inner cylinder 3, thereby 
fixing the stationary plate 27 in a stacked state. 

An intermediate plate 28 and a movable plate 
29 are disposed in a stacked state on the station- 
ary plate 27. The intermediate plate 28 is engaged 
with the rotational shaft 7 by engaging projections 
28b,.. projected inwardly from the central hole 27 
with the grooves 7a,.. formed on the rotational shaft 
7, and the intermediate plate 28 is so restricted at 
its rotating angle as to be rotated at only a pre- 
determined angle by engaging projections 29a and 
27c projected on the outer peripheries of the mov- 
able plate 29 and the stationary plate 27 with 
grooves 28c and 28d formed on both upper and 
lower outer surfaces of the peripheries thereof. 

The other end 30b of a return spring 30 inter- 
nally mounted between the outer cylinder 2 and the 
inner cylinder 3 and latched at one end 30a thereof 
to the groove 2a of the outer cylinder 2 is latched 
to the groove 28c cut out on the outer periphery of 
the intermediate plate 28. 



On the other hand, the movable plate 29 is 
fixed into the upper sub case 31 fixed to the 
rotational shaft 7 by engaging projections 29c... 
projected from the inner periphery of the central 
5 hole 29b of the movable plate 29 with the projec- 
tions 31a,.. projected on the inner surface of the 
sub case 21 fixed to the shaft 7 via a stop screw 
38. 

In the exemplified embodiment as shown, three 
w through holes 32,.. are circumferentially opened at 
an equal interval on the rotating circumferential line 
of the intermediate plate 28, and rotary connectors 
33,.. of spheres or rolls, etc., are so respectively 
rotatably engaged within the through holes 32,.. as 
15 to be loosely movable in upward and downward 
directions. 

On the other hand, three recesses 34... and 
35,.. for disengageably engaging the rotary connec- 
tors 33... are respectively formed in substantially 
20 sectionally spherical shape having the same cur- 
vature as that of the rotary connector 33 in the 
same number as that of the through holes 32 of the 
intermediate plate 28 at an equal interval in a 
circumferential direction on the upper and lower 
25 surfaces of the intermediate plate 28 and the op- 
posed surfaces 27d and 29d of the stationary plate 
27 and the movable plate 29 opposed to the inter- 
mediate plate 28. 

Here, the rotary connectors 33,.. are formed, as 
30 evidently shown in Figs. 8(a) to 8(d), in diameters 
R larger by a predetermined size than the thick- 
ness a of the intermediate plate 28, and so formed 
as to project in a predetermined size from the 
openings of the through holes 32 upward or down- 
35 ward in such a manner that the center 0 is always 
disposed at a position of a predetermined size b 
from the upper or lower surface of the intermediate 
plate 28 in the through holes 32. 

On the other hand, the recesses 34,.. and 35,.. 
40 of the stationary plate 27 and the movable plate 29 
are so set in depths in advance, that, when the 
rotary connectors 33 are engaged, the rotary con- 
nectors 33 are not introduced into the central posi- 
tions but the intermediate plate 28. the stationary 
45 plate 27 and the intermediate plate 28, the movable 
plate 29 can be respectively locked in the engag- 
ing states of the rotary connectors 33. 

The movable plate 29 locks the intermediate 
plate 28 by the rotary connectors 33... at the posi- 
50 tion of closed door as shown in Figs. 6(a) and 7(b). 
The movable plate 29 is released from the lock to 
the intermediate plate 28 at a spring power locking 
position a 2 where the door 37 is opened at a 
predetermined angle from the door closing position 
55 a, as shown in Fig. 9(a). and instead the stationary 
plate 27 and the movable plate 29 are so set in 
advance to predetermined positions that the inter- 
mediate plate 28 and the stationary plate 27 are 
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locked from the spring power locking position a2 to 
the door fully opening angle a*, and fixed to the 
inner cylinder 3 and the sub case 31. 

According to the second aspect of the embodi- 
ment of the invention, three door locking recesses 
36... are formed, in addition to the recesses 35... at 
an equal interval in a circumferential direction on 
the same circumferential line as that of the reces- 
ses 35... on the movable plate 29. 

The door locking recesses 36... are so formed 
as to be deviated at a predetermined size in a 
circumferential direction with respect to the reces- 
ses 35, and formed in depths to be shallower than 
those of the recesses 35. When the door 37 is 
opened to a door opening angle ao shown in Figs. 
9(a) and 9(b), the rotary connectors 33... are re- 
spectively engaged with both the recesses 34 of 
the stationary plate 27 and the locking recesses 
36... as shown in Fig. 7(c) and 8(c), thereby locking 
the stationary plate 27, the intermediate plate 28 
and the movable plate 29. Thus, the door 37 is 
locked at the door opening angle aa as shown in 
Fig. 9(a) and 9(b). 

Further, as shown in Fig. 10, a sub arm 39 
capable of adjusting in length is pivotally secured 
to one side of the case 31. In the damper, the arm 
of the body case 1 is fixed by a mounting bracket 
40 pivotally secured to the end of the arm 4 to the 
upper portion of the hanging base side of the door 
37, while the sub arm 39 is mounted on the door 
37 by fixing it to an upper frame 42 by the mount- 
ing plate 41 pivotally secured to the end of the arm 
39. 

In the case of the first aspect of the embodi- 
ment of the invention, in the angle clutch B con- 
structed as described above, when the movable 
plate 29 is rotated from the door closing position in 
Figs. 6(a), 7(a) and 8(a) by a door opening force P 
in a direction of arrows as shown in Figs. 6(a) - 6- 
(c), 7(a) - 7(d) and 8(a) - 8(d), the intermediate 
plate 28 is also rotated together. 

Thus, the return spring 30 is rewound to gen- 
erate power. 

(The recovering force of the return spring is accu- 
mulated.) 

At the position shown in Figs. 7(d) and 8(d), the 
recesses 34... and 35... of the stationary plate 27 
and the movable plate 29 respectively coincide 
with the through holes 32... of the intermediate 
plate 28 so that the intermediate plate 28 is not 
rotated any further. Therefore, when the movable 
29 is continuously rotated, the rotary connectors 
33,.. are shifted from the recesses 35... of the 
movable plate 29 to the recesses 34... of the sta- 
tionary plate 27 to be engaged, and the intermedi- 
ate plate 28 is locked to the stationary plate 27. 

Consequently, the power (recovering force) of 
the return spring 30 is locked at a predetermined 



door opening angle a2 shown in Figs. 9(a) and 9- 
(b), and the movable plate 29 becomes a free 
state. Therefore, the door 37 becomes a freely 
stopping state in a range from the door opening 

5 angle a2 to the door fully closing angle a*. 

According the the second aspect of the em- 
bodiment of the invention, when the movable plate 
29 becomes the free state as described above, the 
rotary connectors 33,.. generate forces tending to 

io move upward. Therefore, when the movable plate 
29 is further rotated, the rotary connectors 33 are 
respectively engaged with the recesses 36,.. to 
become the state as shown in Fig. 9(c), and the 
door 37 is locked to a predetermined door opening 

15 angle aa shown in Figs. 9(a) and 9(b). 

When the movable plate 29 is further rotated, it 
becomes the state shown in Figs. 7(d) and 8(d), the 
movable plate 29 becomes free, and the door 37 
becomes a freely stopping state. 

20 In case of closing the door, the door 37 is 

automatically closed by the spring power from the 
door opening angle a2 shown in Fig. 9(b) in the 
reverse operation to that of the door opening direc- 
tion described above, and the door is closed at the 

25 position ai in Fig. 9(b). 

In Figs. 6(a) - 6(c), 7(a) - 7(d) and 8(a) - 8(d), 
reference numerals 27e and 29e denote rotary 
connector rotating grooves formed on the station- 
ary plate 27 and the movable plate 29. In Figs. 9(a) 

30 and 9(b), reference character C denotes a door 
freely stopping region; D, a damper OFF region; 
and E, a damper ON region. 

Since the present invention is constituted as 
described above, according to the first aspect of 

35 the embodiment of the invention, the spring power 
is locked at the predetermined door opening angle, 
and the door free stopping region can be thereafter 
set therefrom up to the door fully opening angle. 
Therefore, the door can be freely stopped at the 

40 opening or closing position within the region. The 
door can be slowly and smoothly closed by the 
spring effect and the viscous resistance force of 
the high viscous liquid from the spring power lock- 
ing position to the door closing position. Further, 

45 since mechanisms for obtaining the door closing 
position, the spring power locking position and the 
door freely stopping region are composed of lock- 
ing or releasing of lock of the intermediate plate 
and the movable plate or the intermediate plate 

50 and the stationary plate by the engagement or 
disengagement of the rotary connectors such as 
spheres, columns, etc. with or from the recesses, 
the door opening or closing resistance in case of 
obtaining the positions and the regions described 

55 above is reduced. Thus, the door can be not only 
smoothly opened or closed, but spring power lock- 
ing position and the angle range of the door freely 
stopping region can be simply changed merely by 
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altering the engaging positions of the rotary con- 
nectors with the recesses. Even if the door is 
abruptly opened or closed or the door is affected 
by strong wind pressure in the door opening state, 
the members are not effected by strong impact. 5 
Therefore, since the door closer is scarcely damag- 
ed and the structure of the door closer can be 
simplified, its durability is excellent with inexpen- 
sive manufacture. 

According to the second aspect of the embodi- 10 
ment of the invention, the door locking position is 
provided in the range of the door freely stopping 
region. Therefore, various actions of the door can 
be achieved by arbitrarily altering the door freely 
stopping region and the door locking position. 75 

Claims 

1. A door closer comprising: 

a damper having a body case including an 20 
arm fixed to a door, a rotational shaft sup- 
ported at the center of said body case and 
formed in said body case, a pair of chambers 
filled with high viscous liquids communicating 
via the passages of said rotational shaft, a pair 25 
of rotary blades respectively having passages 
with check plates of said rotational shaft and 
internally mounted in said pair of chambers, 
said rotary blades being rotated together with a 
rotational shaft by a sub case fixed with a sub 30 
arm against a return spring at the time of 
opening the door, the door being automatically 
closed by the accumulated recovering force of* 
said spring at the time of closing the door, the 
door being effected by the resistance force of 35 
said high viscous liquid against the closing 
door, 

a stationary plate fixed to said body case 
disposed vertically in a stacked state by insert- 
ing the rotational shaft of said damper to the 40 
center thereof, 

an intermediate plate so engaged with said 
rotational shaft as to be rotatable at a predeter- 
mined angle against said return spring by said 
rotational shaft, 45 

a movable plate so engaged with said sub 
case as to be rotatable together with said sub 
case, 

a plurality of rotary connectors respective- 
ly movably engaged with a plurality of through 50 
holes formed at an interval in a circumferential 
direction on the rotating circumferential line of 
said intermediate plate and having diameters 
larger than the thickness of said intermediate 

plate, and 55 

an angle clutch formed with recesses to be 
disengageably engaged with said rotary con- 
nectors corresponding to said through holes of 
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said rotary connectors at said stationary plate 
and said movable plate in such a manner that 
said movable plate and said intermediate plate 
can be locked within a range from a door 
closing position to a predetermined door open- 
ing angle, said movable plate is released from 
the lock to said intermediate plate by the rota- 
tion of said movable plate in the door opening 
direction by the rotation of said movable plate 
in the door opening direction at a predeter- 
mined door opening angle in the range there- 
from up to the door fully opening angle, and 
said intermediate plate can be locked to said 
stationary plate. 

2. A door closer comprising: 

a damper having a body case including an 
arm fixed to a door, a rotational shaft sup- 
ported at the center of said body case and 
formed in said body case, a pair of chambers 
filled with high viscous liquids communicating 
via the passages of said rotational shaft, a pair 
of rotary blades respectively having passages 
with check plates of said rotational shaft and 
internally mounted in said pair of chambers, 
said rotary blades being rotated together with a 
rotational shaft by a sub case fixed with a sub 
arm against a return spring at the time of 
opening the door, the door being automatically 
closed by the accumulated recovering force of 
said spring at the time of closing the door, the 
door being effected by the resistance force of 
said high viscous liquid against the closing 
door, 

a stationary plate fixed to said body case 
disposed vertically in a stacked state by insert- 
ing the rotational shaft of said damper to the 
center thereof, 

an intermediate plate so engaged with said 
rotational shaft as to be rotatable at a predeter- 
mined angle against said return spring by said 
rotational shaft. 

a movable plate so engaged with said sub 
case as to be rotatable together with said sub 
case, 

a plurality of rotary connectors respective- 
ly movably engaged with a plurality of through 
holes formed at an interval in a circumferential 
direction on the rotating circumferential line of 
said intermediate plate and having diameters 
larger than the thickness of said intermediate 
plate, and 

an angle clutch formed with recesses to be 
disengageably engaged with said rotary con- 
nectors corresponding to said through holes of 
said rotary connectors at said stationary plate 
and said movable plate in such a manner that 
said movable plate and said intermediate plate 
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can be locked within a range from a door 
closing position to a predetermined door open- 
ing angle, said movable plate is released from 
the lock to said intermediate plate by the rota- 
tion of said movable plate in the door opening 5 
direction by the rotation of said movable plate 
in the door opening direction at a predeter- 
mined door opening angle in the range there- 
from up to the door fully opening angle, and 
said intermediate plate can be locked to said io 
stationary plate. 

wherein a plurality of door locking reces- 
ses to be respectively disengageably engaged 
with said rotary connectors are formed in 
depths shallower than those of said recesses is 
of said movable plate corresponding to said 
recesses of said movable plate on the same 
circumferential line as that of said plurality of 
recesses of said movable plate at a wider door 
opening angle than a predetermined door 20 
opening angle at said movable plate so that 
said movable plate can be locked to said inter- 
mediate plate and said stationary plate. 
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